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Explanation

Index showing location of map area. T SLUMP OR SLIDE STRUCTURES
&tk

¢ 734 g High resolution seismic profiles show discontinuous
P = IR reflectors which are interpreted to be slump or siide
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Acoustic profiles show a massive subaarine sLide st the ease

edge of the Copper River (1nsee I!'l‘. Thi 17 km lang wlade which

In the northern Gulf of Alaska, oil and guy levasing of the oultvr
continental shelf (OCS) is proposed 1k the very near future (Der.

a
£
(METRES )

strength (laboratory gests with a vane shear yivlded a peak shear

is to provide: 1 reliminary information regarding areas of 2
P 1) Y T 9 9 = strength of .02 kg/Zem™).

present and potential submarine slides and/or slumps and, (2) approxi-
mate locations of nearsurface faults.

: g olay hasn o vol » b ki Ho9 . y . :
1975) . Because the region is subject to intense seismic activity m:v“; d” Gl , ot 5.9 x 107 'm0 (Carlson and Molnoa, 127%) J"J = W locene
Ve Wi slope abi s degre ) + Bt b }
(Page, 1975), it seems timely to delineate areas of the OCS which ey QU ; “lt' “‘f 1111 ut one degree to the bottom of Kayak "gg Foults ‘*‘5 N Ko
are susceptible to potential hazards from ground shaking, fault o .- ediment samples col lected from the upper metre of ths ) * sedjmeﬂ' 75
ai 5 ) - | slide consist of a structurcless, gray silty «lay of extremely low d S 75 -~
isplacement or ground failure. Therefore the purposc of this map 4 14 X I3 - e el s el o o e
S

The arva nt the map indicated as potential thhde or slump zones
were delineated based on thicknesses of Holocene wcdiment and relative
stveepness of Glopes. Slump or slide features were not prominent on the
profiles; however, because of the sediment thickness 25 m) and slope
steepness (-1-8°) there is a possibility of ground failuré in these areas
if a large earthquake provides rapid ground acce leration or if a large
taunami or storm wave disrupts the seafloor. Such atastrophirc
events were expericnced by many communities in the Prince William
ound region and along the shoreline of the Gulf of Alaska during
the 1964 Alaska carthquake (Grantz and others, 1964; Coulter and
Migliaccio, 1966; and Plafker and gthers, 1969) .

. % o ) . ™~ r .
! \ L e

Data Collection

The data used for this map were collected on the September-October,
1974, cruise of the R/V THOMAS G. THOMPSON (von Huene and others, 1975).
These data include three types of continuous acoustic profiles (inset
A) using as sound sources a 3.5 kHz transducer, two minisparkers
(BOO Joules) and two 40 ind air quns, Several types of navigation
eguipment were used because of intermittent power and cguipment
failures: the i1nstruments included Pecca Hi Fix, Satellite, Loran A
and Radar.
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The traces of Lhe nearsurface and surface faults werc interpretced arlson, Paul K. and Molnia, Bruase ¥., 1975, Massive submarine ., M {; Bl A . 1 . "
largely from minisparker redords (inscts B and C); airgun and 3.5 kHz 5]_“" 1n the Gult of Alaska: Geol. Soo, America Abstracts (0] 5__ e .,l'-.“ e ﬂ{ v,ﬂp” B -— a2 gas . b . d . , B — i

e . Lhe Programs o ol ' 018 : £ L 3 ¢ [ ‘» S
records were used as additional aids. Wt Broyrams, v ¢ Nee Ty je. 1018, a I K Ay N . s . ) " s
) '2",* € ;.‘ ~¥ - s N, -, C P ., T~ \ ‘.f » (Y ) - v . .

In most cases the faults ut strata which are similar to and may LN, - e "”"i Migliaccre, R R., 1966, Effects of the carthiuake N I Tkl T - Sy R - e s i = o £ l ! ! | i T <'-.T'~. I
be equivalent to the upper Yak.tage Formation (inset B) which ‘if M\'T:'h‘ /., \"‘w\‘, .|.l Valdez, Alaska: U.8. Geal. Survey Prof. b € a1 e " % Y | - 5 % . il & j
Plafker (1967) indicates is middle Miocene to lower Pleistucenc. BRERR GRS, k.. B SE- % : i -~y " . -‘-:_';‘,l' “"

Often these strata are covered only by a thin veneer of Holowene . l J 3y R0,
sediment (inset C) and in many places crop out at the seafloor (insct B) AL, A"Il"”'-‘ Platker, George, and Kar'h.ldmv%l m, Roeuben, 1964,
A few of the faults appear to ut Holocene mediments (inset ). Allaslka & Gatal| it day "‘”"h“”"k"' March )]_r 1964 - a preliminary
additional interpretation of ths age and sense of motion for these aealogie svilialTon:  NyS. Geoll, @arvay Civg. 491, 356 p. G Fil th f Cape Yakataga Show;nq older faulted and folded strata (Tertiary-
SNy et Bh- aRE A heih=STOrches Mtady 19 WENESe. Morgenstern, N. R., 1967, Submarine slumping and the initiation of 8 M1 (l].f%[hlrk"r pro file showing older faulted and folded strata (Terta ”'y'pl“ 1stocene) cropping e Mln}sparker At S.OU i . - ~ e di nt (V.E LOX)

. 1 1 . y turbadity current o in Richards, A, F., Muine geotechniques: - W T . - o ' X7 : Pleistocene?) overlain by thin blanket of Holocene sediment. e

The nearsurface faults we have thas far detocted secom on fonr . 1) ' , ) niques: out ar the seafloor. (Vertical Exaggeration (V,.E.) 10X)
main parts of the OCH area: (1) uth of Cape Yakataaa, (5 oo oor Chieigo, U, ol 1lHnois Bross, 327 p.
wjacent to the Kayak I-=land plat form, (3) on Tarr Bank and (1) near Paqe, . A e Er AT 257 | S 5 : i
Middleton luland. « ’ - iy dluation ot ceasmicity and carthguake shaking

it otfshore sitess Proceedings 7th Of fahore Technology
Slides and Potent 1l slides or 5 lumps Confercive, ve 3. p. 179=-190.

Beismic profiles trom twe parts of the map area show disrupte |l Platker, George, 19607, Geelogic map of the Gult I Alaska Tertiary :,;
bedding and 1rreqular tapagraphis expression commonly o tated with Provinee, Alaska: U.S. Geol. Survey Miscel. ol. Inv. Map &
submarine .lides o1 wlumps (inset D oand E) . The slumped setion 1-484 .
south of Iy Bay and southwest of the Malasping Glacier (ala it 2 EI E ¥
1770 km? in surface area) has a gradual slope of less than | 5 Plafker, Georqe, Kachadoorian, Keuben, Eckel, k. K., and Mayo, L. .R., — g O ' Skm —
but 1& in an arca of thick lolocene sediment (150 m) 1969, Effieby of the warthquake of March 7, 1964, on various [92] > [ ) ) ) " | (V7]

‘ommun e U.S. Geol. Survey Prof. Paper .-G, 50 p. o i, S 00__ » == s e - _ " - _0 b 3

Similarly the second area where slump structur were seen an the S ) o m " e e . Scar 0' h‘ad ~
seismic records, an arca of about 1730 km® along the Copper River Reimnitz, kErk, 1972, Effects in the Copper Rivier Delta, in The (&) w 01 : o H gk = P 75 D =
prodelta, the slope 1% qentls (C1/7:7), but a thick wedge of Holocens groat Alasika carthquake of 1964: Oceanography and Coastal Wl a o) 'm"ﬂ ’ T B b sl of 8 l |
sediment (200 m) has accumulated papidly.  According to Margenstern Engtneering:  Washington, D.C., Natl. Academy of Sciences, w [ ol = i % 9 pin ¥ a
(1967), in regions with high rate ot wedimentat ton such oas o deltan, . 290=130, . ~ w w > w
the lag between accumalat von and consolidat 1on giwve s gy e e w z z o
pore pressure and the sediment st woeake el under ool dal ed von Huone, Roland, Moluta, Bruce Bo, Bruns, Terry Ke and farlson, = -
material 18 prone to slampaing.  The wpper River prodelta wa Paul R., 197%, wasme profiles of the tshore cult of E (o @
1nvest igated with seismic protiling comipment by Reamnitz () Alunka Tertiary 'vovinee, KV Thompson fept.-Oct., 1974: ; T w
shortly after the 1964 Alaska carthquake. He attributed the slomg V.5, Geol. Survey Open—File Report 75- - 1 i
structures visible an the upper part of the section tao thi wrthouake . = & 3 -
These slump structares are similar 1o and shape o the s luamp & -+ ;
structures visible oo our paotiles over thy ame area (rmget D). > w <
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SUBMARINE SLIDES AND NEARSURACE FAULTS,NORTHERN GULF OF ALASKA

By J.S. GEOLOGICAL SURVEY
OPEN FILE MAP 75-504
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A. Index of seiFmic reflection lines
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